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ABSTRACT
Cattle producers and beef packers need to understandbasis determinantsas they develop
price expectations and make pricing, hedging, and forward contracting decisions. This
study empirically estimatedfactors explaining variability in monthly fed cattle basis. The
five main resultsregarding live cattle basis are 1) corn price is an importantdeterminant,
2) a change in the value of the Choice-to-Select spreadpositively affects basis, 3) changes
in the levels of captive supplieshave no significantstatisticalor economic impact on basis,
4) the June 1995 live cattle futures contract did not impact basis, and 5) both market
fundamentalsand seasonal components are importantbasis determinants.
Key Words: basis, fed cattle, cattle prices.
Fed cattle basis, the difference between local
fed cattle cash and nearby live cattle futures
prices, is an important concern of fed cattle
market participants. Cattle producers and beef
packers use expected basis when formulating
price forecasts (Kastens, Jones, and Schroe-
der). In addition, fed cattle buyers and sellers
rely on basis expectations when making for-
ward pricing decisions. Therefore, a thorough
understanding of factors affecting fed cattle
basis over time is important for beef produc-
ers, packers, processors, and market analysts.
Considerable variability exists in live cattle
basis over time (Figure 1). Monthly average
live cattle basis in Western Kansas varied from
–$4/cwt to +$4/cwt from 1990 to 1997. The
purpose of this study is to quantify factors ex-
plaining variability in monthly fed cattle basis
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so that producers, processors, and analysts can
better understand the factors impacting basis.
Despite wide recognition that understand-
ing basis determinants is essential for making
marketing and pricing decisions, little recent
published research has specifically examined
factors affecting live cattle basis. Numerous
structural changes have occurred in the fed
cattle market since the most recent compre-
hensive study by Leuthold (1979), In partic-
ular, beef packing concentration increased
from the top four firms representing 36 percent
of the market in 1980 to 80 percent in 1997
(GIPSA, 1998). In addition, fed cattle market-
ed by feedlots with a one-time capacity over
8000 head represented 74 percent of total mar-
keting in 1980 and increased to 81 percent of
marketing by 1997 (LMIC, 1998). Significant
changes have occurred since 1980 in the ways
fed cattle are marketed. In 1980, 77 percent of
cattle were purchased in nonpublic markets
and this has increased to 85 percent in 1996
(GIPSA, 1998). Also, fed cattle forward con-
tracting, marketing agreements, and other
forms of captive supplies that were not even
measured in 1980 have come to represent 25
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Figure 1. Monthly Kansas live cattle nearby contract basis (1990–September 1997)
in recent years (GIPSA, 1998). These plus dra-
matic changes in availability of market infor-
mation may have caused basis determinants to
change in recent years.
No previous study has explicitly consid-
ered whether captive supplies impact fed cattle
basis. Several studies have incorporated cap-
tive supplies in modeling price determination
(e.g., Eilrich et al.; Elam; Hayenga and
O’Brien; Schroeder et al. 1993; Ward 1988;
Ward et al.; Walburger and Foster). Elarn,
Schroeder et al. (1993); Ward et al.; and Wal-
burger and Foster found that increases in the
quantity of captive supply cattle decreased
cash prices by a small amount. This study
builds on these and previous fed cattle basis
studies to determine whether deliveries of cap-
tive supply cattle influence live cattle basis.
In addition to the effects of captive supplies
on basis, there is interest regarding the effects
of specification changes to the live cattle fu-
tures contract. Beginning with the June 1995
contract, the live cattle futures contract under-
went significant specification changes. In par-
ticular, contract specifications reduced the re-
quired percentage of Choice grade cattle
deliveries from 100 percent to 55 percent and
established substantial discounts for delivered
cattle of poorer quality or yield grade. The
contract change also shifted the level of risk
incurred from long to short positions as longs
were given the option of taking delivery on a
live or dressed weight basis. 1 By comparing
averages before and after the contract specifi-
cation changes, Murphy and Boris concluded
that fed cattle basis declined as a result of the
contract change. One of the objectives of this
study is to determine what impact the June
1995 live cattle contract specification change
had on the live cattle basis using multi-variate
analysis.
Liu et al. developed an across-contract-
month-basis forecasting model. Forecasting
basis is important; however, many persons
may not deem forecasting models useful if the
proposed model is too complex to generalize
from reality. The current study proposes a
model to explain monthly basis changes from
observable and measurable occurrences. For
example, when corn price decreases, ceteris
paribus, what happens to basis historically? A
simple understanding of the effect on live cat-
tle basis from changes in supply-demand fac-
tors allows cattle industry participants to better
assess marketing alternatives given current in-
formation.
Empirical Model
Live cattle basis is a function of the factors
affecting the relationship between local cash
1Prior to the June 1995 contract cattle were deliv-
ered by short position holders strictly on a live-weight
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prices and live cattle futures prices over time.
The local cash and futures prices are affected
by local and expected aggregate supply-de-
mand shifters, respectively. The basis in
month t is defined as the cash price at location
i minus the nearby live cattle futures price.
The ith location (i = 1, 2, 3) refers to 1 =
Kansas, 2 = Colorado, or 3 = Texas. Taking
the difference between a cash price and nearby
live cattle futures price yields the empirical
model to be estimated:
(1) BASIS,, = P,, – LCF,
= f (BASISrr-l , WGHTit, CHEADtr,
CORNF,, CSSPREAD,, COFRit,
COLD,, CONCHt, MONTH,m),
Variable definitions and expected signs are de-
scribed in the rest of this section. A lagged
dependent variable for basis (BASZS,,.l) is in-
cluded in the equation to capture price inertia
across months (Nerlove). The average weight
of the cattle marketed (WGHTL,) is included as
a measure of the total quantity of beef sold.
As the average weight of cattle marketed in-
creases, it is expected that the cash price will
decline (Trapp e~al.). Thus, it is expected that
basis will be negatively correlated with market
cattle weight.
The quantity of cattle marketed through
forward contract agreements as a percentage
of total head marketed (CHEAD,f) is included
because captive supplies are perceived to af-
fect the cash live cattle market (Schroeder et
al. 1997). Procurement of cattle well in ad-
vance of slaughter has provided packers with
the opportunity to control supplies (Purcell
1990a). Beef packers undertake forward cash
purchasing (contracted or formula priced) to
ensure plants operate at capacity, thus reduc-
ing cost risk of operating below capacity (Pur-
cell 1990b and Ward 1990). Cattle feeders
have indicated that forward cash selling en-
ables them to reduce financial risk and secure
a known buyer (Ward and Bliss). Thus, there
are incentives for both cattle feeders and beef
packers to enter into these agreements. How-
ever, many cattle feeders contend that in the
presence of captive supplies the packer has
more information regarding current and ex-
pected supply and demand than cattle feeders
because contracting activity involves private
treaties that are not public information. They
argue that this provides beef packers with le-
verage that places downward pressure on pric-
es (Schroeder et al. 1997). Previous studies
have found small negative cash price impacts
when captive supplies increased (Elam;
Schroeder et al. 1993; Wallburger and Foster;
Ward et al.); therefore, an increase in the num-
ber of captive supply deliveries to total deliv-
eries within a region would be expected to de-
crease basis. Walburger and Foster suggested
that captive supplies may be endogenous be-
cause when cash prices are high packers may
call in forward contracted cattle to drive down
the cash price. The window for delivery of
forward contracted cattle is typically one
month. Thus endogeneit y would be more of a
concern when analyzing daily or weekly price
changes and less of a concern when analyzing
monthly price changes. This study uses
monthly data and captive supplies are typical-
ly predetermined over a monthly horizon.
Therefore captive supplies were assumed ex-
ogenous in the basis model described in equa-
tion 1.
The nearby corn futures price (CORNF,)
serves as a proxy for feed costs. An increase
in nearby corn futures price is expected to in-
crease the current supply of cattle as producers
find it more profitable to liquidate cattle in-
ventories in the short-run, i.e., the marginal
cost of gain is greater than the value of the
extra pound of beef. Thus an increase in the
price of com is expected to decrease the local
cash price. As the price of com increases and
current fed cattle inventories decline, fewer
cattle are available for future delivery, causing
the futures price to increase. In the short run
the combined effects are expected to weaken
basis.
The Choice-to-Select price spread for 700-
to 850-pound boxed beef cutout equivalent
(CSSPREADJ is expected to have varied ef-
fects depending on the quality of cattle for the
different states. The local live cattle cash price
depends on the quality of cattle supplied. Al-
ternatively, the live cattle futures price has534 Journal of Agricultural and Applied Economics, December 2000
specific fixed quality characteristics. Thus ba-
sis changes occur with varying levels of cattle
quantity and quality in particular areas. As the
Choice-to-Select price spread widens, it is hy-
pothesized that locations with higher (lower)
quality cattle would receive a premium (dis-
count) and the basis would strengthen (weak-
en).
The variable COFRit represents the ratio of
cattle on feed in location i to the seven-state
cattle on feed. 2 The number of cattle on feed
is a proxy for the potential quantity of cattle
available for slaughter at each location. The
greater the local number of cattle on feed the
lower the expected cash price and thus basis.
The seven-state cattle on feed can be used as
an instrument for the substitutability between
cattle in one region and cattle in other re-
gions. 3 As the seven-state cattle on feed num-
ber increases the futures price is expected to
decrease. The effect on basis from a change in
local-cattle-on-feed estimates relative to the
seven-state cattle-on-feed estimate is ambigu-
ous because of the opposing effects of the two
cattle-on-feed measures.
Cold storage stocks (COLD,) is included in
the basis model as a proxy for the availability
of storage facilities in the current market and
the futures market. As cold storage stocks in-
crease, demand in the local cash market is ex-
pected to decline as the space to store stocks
is exhausted. Similarly, an increase in cold
storage stocks would decrease expected de-
mand and place downward pressure on the fu-
tures price. Thus the expected effect of an in-
crease in cold storage stocks on basis is
unknown because of this increase having sim-
ilar effects on the local cash price and futures
price. Leuthold and Peterson found cold stor-
2This was put in a ratio to reduce multicollinearity
between cattle on feed in location i and the seven-state
cattle on feed. There is a tendency for cattle-on-feed
numbers between locations to vary similarly.
~For the cash market, if the cost of procurement
of cattle (including transportationand shrink) outside
of the local market is below the local cost of procure-
ment, processors will procure cattle outside the local
region and drive down local prices.
age stocks to be positively associated with live
hog basis.4
A separate binary variable was included to
account for the change in live cattle futures
contract specifications beginning with the June
1995 contract (CONCH,). The new contract
specifications reduced the required percentage
of Choice grade cattle deliveries from 100 per-
cent to 55 percent and established substantial
discounts for delivered cattle of poorer quality
or yield grade. This change in contract quality
specification should lower futures price, thus
strengthening basis. However, the transfer of
quality risk from the buyer to the seller with
the new contract should increase futures price,
thus weakening basis. Therefore, no a priori
exists for changes in the contract specification.
Seasonality (it40NTHtm) is expected to have
varied effects on basis depending on produc-
tion decisions and consumer choices.
Data
Monthly data for January 1990 to July 1997
were used for estimation of equation (1). Table
1 provides descriptive statistics by state for ba-
sis, cash price, futures price, and selected ex-
planatory variables. Monthly fed cattle prices
by state were calculated from daily Agricul-
tural Marketing Service (USDA) prices as a
weighted average of all steers and heifers sold
on a live and dressed weight basis during that
month.
Daily nearby Chicago Mercantile Ex-
change live cattle futures prices were obtained
from Bridge. The nearby contract was allowed
to roll-over into the next contract month at the
end of the week before expiration. The aver-
age live cattle futures price was $7 1.88/cwt
with a standard deviation of $8.47/cwt.
To calculate nearby basis, nearby live cattle
futures prices were subtracted from cash pric-
es. Daily basis values were aggregated to
monthly averages. For Colorado, Kansas, and
Texas, the average basis was –$0.07/cwt,
–$0.02/cwt, and –$0.05/cwt, respectively.
The standard deviation of basis ranged from
4Leuthold and Peterson defined live hog basis as
futures minus cash.ParceU, Schroeder, and Dhuyvetter: Factors Affecting Live Cattle Basis 535
Table 1. Summary Statistics of monthly data used to estimate live cattle basis determinants
1990–JuIY 1997























































































































































$1.621cwt to $1.76/cwt. The range between
the minimum and maximum basis over the pe-
riod was large. The basis ranges were $8. 10/
cwt for Colorado, $7.92/cwt for Kansas, and
$7.85/cwt for Texas.
Total head marketed, captive supply cattle
deliveries, and average marketing weight were
collected from weekly USDA Agricultural
Marketing Service publications. Weekly val-
ues were aggregated to monthly values. The
monthly quantity of captive supply cattle for
Colorado (USDA, Livestock Market News),
Kansas (USDA, Agricultural Market News),
and Texas (USDA, Livestock Market News)
was expressed as a percent of total head mar-
keted for that month in the respective state.
The average weight of cattle marketed is the
weighted-average of the number of head mar-
keted via live and dressed weight for each
state. Nearby daily corn futures prices were536 Journal of Agricultural and Applied Economics, December 2000
obtained from Bridge. Daily corn futures pric-
es were aggregated to monthly averages. The
nearby com futures price series was rolled for-
ward at the beginning of the month of expi-
ration.
The average Choice-to-Select price spread
for 700- to 850-pound carcass boxed beef cut-
out equivalent was $5.531cwt and the standard
deviation was $2.91 /cwt. Monthly cattle on
feed were revised values reported in the
USDA Cattle on Feed Report. Monthly cattle
on feed were expressed as the percentage of
cattle on feed in the state evaluated to the sev-
en-state cattle on feed. Monthly cold storage
of beef was reported in the USDA Cold Stor-
age Report.
Results
Empirical results for each of the three basis
models estimated are presented in Table 2. Pa-
rameter estimates refer to the change in basis
in $Icwt from a one-unit change in the ex-
planatory variable, cdteris paribus. Positive
coefficients represent a strengtheninghrrow-
ing basis and negative coefficients indicate a
weakening/widening basis. The state names
Colorado, Kansas, and Texas refer to the re-
spective locations’ basis models. The explan-
atory variables explained 85 percent of the
variation in live cattle basis for each state.
Naik and Leuthold and Liu et al. have sug-
gested that basis might be impacted from
changes in hog price, poultry price, and per-
capita income. Therefore, in the present study
models were re-estimated using per-capita
consumption of pork and broiler and per-ca-
pita disposable income; however, none of
these variables was statistically significant in
any of the basis models and a computed F-
statistic rejected the null-hypothesis that the
variables were jointly different from zero for
any of the basis models. Thus models were
estimated as specified in equation 1. Also, a
pooled model of the three states was estimat-
ed. An F-statistic was used to test the null-
hypothesis that parameter estimates between
the pooled and different state models were
similar. The null hypothesis was rejected atthe
0.05 level, so models were estimated separate-
ly.
Because the market for live cattle typically
encompasses areas beyond individual state
boundaries, it is expected that the errors from
estimating equation (1) for Colorado, Kansas,
and Texas would be contemporaneously cor-
related. Under the null hypothesis of a diag-
onal covariance matrix, the Breusch-Pagan
Lagrange Multiplier test statistic was 177.40.
This test statistic is distributed Chi-square with
three degrees of freedom and a critical value
of 11.34 at the 99 percent level. Therefore, the
null-hypothesis of a diagonal covariance ma-
trix was rejected. To accommodate this co-
variance specification, Zellner’s seemingly un-
related regressions (SUR) was used in the
estimation of the basis equations.
Each basis series was tested for the pres-
ence of a unit root using the Dickey-Fuller
unit root test statistic without a trend. The lag
length was chosen by minimizing the Akaike
Information Criteria. The 10 percent critical
value of the Dickey-Fuller test statistic is
– 2.57. The Dickey-Fuller test statistics for
Colorado, Kansas, and Texas were –4.3 1,
–4.36, and –4.25, respectively. For each basis
series, the null-hypothesis of a unit root was
rejected. Factors affecting basis in one month
may affect basis in the following month, sug-
gesting the error structure from estimating the
basis model may be autocorrelated over time.5
Because a lagged dependent variable was
specified, the Ljung-Box test for autocorrelat-
ed errors was used. The Ljung-Box test is a
relatively powerful test compared to the Dur-
bin-h test (Greene). The Ljung-Box test statis-
tic is distributed Chi-square with 1 degree of
freedom and a critical value of 5.02 at the 95-
percent level. Under the null hypothesis of no
first-order autocorrelation, the null hypothesis
was rejected for each of the basis models.
Therefore, autocorrelation was corrected for
by allowing the value of rho to vary across
5Another reason for autocorrelation may be model
mis-specification. Autocorrelation may arise due to
variables included in the time-series model being cor-
related across observations or from variables not in-
cluded in the model being correlated across observa-
tions (Greene).Parcell, Schroeder, and Dhuyvetter: Factors Affecting Live Cattle Basis 537
Table2. Regression results of factors tifecting monthly live cattle basis (cash minus futures)
in Colorado, Kansas, and Texas, 1990 through July 1997
Dependent Variable (basis, $/cwt)
Variable Colorado Kansas Texas
Lagged live cattle basis (BASZS,-l)
Weight (WGHT)
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Table 2. (Continued)
Dependent Variable (basis, $/cwt)
Variable Colorado Kansas Texas
Wald nested test statistics
Market Fundamentals 104.818** 118.064** 109.397**
Market Fundamentals other
than lagged basis 16.696** 22.197** 20.588+*
All variables 336.308** 359.834** 332.935**
Note: Values in parenthesesare standarderrors.Two and one asterisk(s)denote coefficients which are significantly
different from zero at the 0.05 and 0.10 level percent, respectively.
basis equation. Using the basis model equation
specified in equation (1), basis equations were
estimated as a system in SHAZAM 8.0 using
the Nonlinear Regression command and al-
lowing the value of rho to vary across equa-
tions.
Often basis analysts evaluate basis purely
on seasonal fluctuations. Therefore, the rele-
vance of market information in the basis mod-
el (equation 1) is assessed by testing whether
market fundamentals are statistically important
basis determinants. Failure to find significance
would suggest basis variability over time is
primarily seasonal and one does not gain by
also considering market fundamentals. Wald
nested test statistics were computed to deter-
mine the importance of market fundamentals
and the lagged dependent variable in affecting
basis (Table 2). The null hypothesis of all var-
iables jointly zero was rejected at the 0.05 lev-
el for each of the models. The computed Wald
test statistics indicated that market fundamen-
tal variables add information beyond that con-
tained in seasonal dummies alone. Addition-
ally, market fundamentals other than the
lagged dependent variable significantly con-
tribute information to the basis models.
The lagged dependent variable was statis-
tically significant (0.05 level) for only Colo-
rado. However, the lagged dependent variable
is marginally significant for Kansas (0.06 level
one-tailed test) and Texas (O.10 level one-
tailed test). The lagged dependent variable co-
efficients were positive and in the unit interval
as necessary for model stationarity for all
states. The estimated coefficients were $0.45/
cwt, $0.39/cwt, and $0.36/cwt for Colorado,
Kansas, and Texas, respectively. Thus, for
Colorado, $0.45/cwt of a $1/cwt increase in
live cattle basis this month would persist into
next month. This suggests that long-run ad-
justments to a shock to the independent vari-
ables are nearly twice the magnitude of the
reported parameter estimates for Colorado.
Similarly, for Kansas and Texas the long-run
adjustments are nearly 1.5 the magnitude of
the reported parameter estimates. Average
marketing weight was not statistically signifi-
cant for any of the basis models at the speci-
fied levels of significance. However, these co-
efficients can be shown to have a substantive
economic effect on basis. Marketing weight
per head ranged nearly 150 lbs over the period
of the current study (Table 1). A 50-pound in-
crease in the average marketing weight de-
creases basis by around $0. 10lcwt, which is
between two- and five-times the average basis
level observed. Thus, a change in marketing
weight has a substantive economic effect that
is not statistically significant at the conven-
tional significance level.
An increase in captive supply deliveries
relative to total head marketed was not statis-
tically significant for any of the basis models.
Though previous studies found small negative
statistically significant impacts on cash price
from an increase in captive supply marketing,
e.g., Elam and Schroeder et al. (1993), no sig-
nificant impact on live cattle basis is apparent.
A $l/bushel increase in corn futures led to
a $0.75/cwt, $0.82/cwt, and $0.90/cwt decline
in live cattle basis for Colorado, Kansas, and
Texas, respectively. This result is considerably
less than Leuthold’s estimate ($ 1.33/cwt). The
large difference in parameter estimates for the
com variable across the studies may be due toParcell, Schroeder, and Dhuyvetter: Factors Affecting Live Cattle Basis 539
the increased rate of gain in cattle because of
improved feed rations and changing genetics.
A $1/cwt increase in the Choice-to-Select
price spread for 700- to 850-pound boxed beef
cutout equivalent strengthened basis by ap-
proximately $0.12/cwt in each of the states.
Therefore, greater demand for higher quality
cuts is reflected through thecash price offered
in these states, strengthening basis.
An increase in the ratio of local cattle on
feed to the seven-state cattle on feed had a
statistically significant impact on Kansas basis
where an increase in local cattle on feed rel-
ative to regional cattle on feed caused basis to
decline. Because packers in Kansas are located
near feedlots in other states, they may bid pric-
es down locally when large cattle inventory
exists elsewhere. Leuthold found that as the
number of 900- to 1100-pound cattle on feed
increased, basis weakened; however, this
could not be examined in the present study as
inventories by weight categories are no longer
reported in Cattle on Feed reports.
The live cattle futures contract specification
change binary variable was not statistically
significant for any of the states. These results
suggest that the potential increase in basis
from a decrease in the futures contract quality
specification, i.e., 100 percent Choice grade to
55 percent Choice grade, may have been offset
by a decrease in the basis due to shifting cattle
quality risk for delivery against futures con-
tracts from buyer to seller. Murphy and Boris
found live cattle basis decreased after the con-
tract change, but they used means and not re-
gression analysis, The contract change coin-
cided with near record corn prices which they
did not account for. As previously noted, a $1/
bushel increase in corn price decreased live
cattle basis between $0.75/cwt and $0.90/cwt.
Leuthold and Peterson suggested cold stor-
age provided a link between cash price and
live hog futures price in the short-term. Here,
cold storage stocks was not statistically sig-
nificant in any of the basis models. Stocks of
beef are typically not held for long periods in
cold storage because of the change in appear-
ance that becomes aesthetically displeasing to
consumers. Therefore, it is not surprising that
cold storage stocks did not have a significant
impact on basis.
As expected, live cattle basis exhibits sea-
sonality. Seasonality in basis follows similar
patterns for each of the basis models estimat-
ed. The seasonal basis pattern correspond to
the seasonal pattern in cattle production.
Conclusions
Cattle producers and beef packers need to bet-
ter understand factors affecting basis variabil-
ity for determining expected prices and to
make pricing, hedging, and forward contract-
ing decisions that involve basis expectations.
Inability to accurately account for these factors
makes formulating basis expectations more
difficult. This study estimated an empirical
model to explain the variability in monthly fed
cattle basis in Colorado, Kansas, and Texas.
Live cattle basis is affected by factors that
shift local spot market and expected futures
market supply and demand. Several conclu-
sions can be drawn from this analysis. First,
monthly live cattle basis for Colorado, Kansas,
and Texas is positively correlated with the
Choice-Select spread. Second, previous stud-
ies found corn price a significant factor af-
fecting live cattle basis. Corn price remains an
important basis determinant although its mag-
nitude has diminished to about three-fourths
of what it was twenty years ago. Nonetheless,
a $1.00/bushel corn price increase weakens
basis by $0.75/cwt to $0.90/cwt. Third, chang-
es in the levels of captive supplies have no
significant statistical or economic impact on
live cattle basis in Colorado, Kansas, or Texas.
Fourth, the June 1995 live cattle futures con-
tract specification change did not have a sta-
tistically significant impact on live cattle basis
in Colorado, Kansas, or Texas. Finally, both
market fundamentals and seasonal compo-
nents are worth considering when evaluating
live cattle basis.
This study could be used by cattle feeders,
packers, and market analysts to better formu-
late basis expectations and better understand
how fed cattle basis changes throughout the
year and as the level of exogenous market fun-
damentals change. Evolving agricultural poli-540 Journal of Agricultural and Applied Economics, December 2000
cy and low profitability in the cattle industry
has made and will continue to make risk man-
agement an important component of manage-
ment decisions. Understanding basis determin-
ants is important in managing price risk.
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